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SODQQHUV DQG VFLHQWLVWV ZRUNV ZLWK VHYHUDO WRROV DQG PRGHOV LQ RUGHU WR LQWHJUDWH UHQHZDEOH HQHUJLHV IRU WKH
XUEDQL]DWLRQDVDQH[DPSOHWKHJHRJUDSKLFLQIRUPDWLRQV\VWHPV>@&HOOXODUDXWRPDW&$WRROZKLFKLVDPRGHOIRU
XUEDQJURZWKDSSOLFDEOHIRUFLWLHVH[SDQVLRQWKHPRGHORSHUDWHVWRKHOSXUEDQSODQQHUWRGHILQHWKHSDWWHUQRIODQG
DQG WKH]RQLQJXVHDQG WKHXUEDQH[SDQVLRQ WKH&$ WRROVRSHUDWHVZLWK WKHJHRJUDSKLF LQIRUPDWLRQV\VWHPV >@
*88'PRGHOGHYHORSHGE\$PDGR	3RJJL>@ZKLFKLVDPRGHOWKDWDVVXPHVWKHGLYLVLRQRIDQXUEDQDUHDLQWR
FHOOXODU XQLWV DFFRUGLQJ WR GHOLPLWDWLRQ FULWHULD SRSXODWLRQ GHQVLW\ FRQVWUXFWLRQ WLPH OLQH GDWD IRU UHQHZDEOH
HQHUJLHV DQGXUEDQPRUSKRORJ\ WKHSURFHVVRI*88'PRGHO LV WKH FROOHFWLRQRIGDWD LQSXWV DQGZKLFK DUH WKH
EDVLVRI WKHZRUNIORZ WKDW FRPELQHV*,6ZLWKSDUDPHWULFPRGHOOLQJDQG UHQHZDEOHHQHUJLHVG\QDPLFDQDO\VLV LW
DLPVLQHQKDQFLQJWKHXVHRIUHQHZDEOHHQHUJLHVLQXUEDQDUHDVLQRUGHUWRUHGXFHHQHUJ\ORDGVDQG*+*DQGRWKHU
SROOXWDQWV
6HYHUDO XUEDQ SODQQHUV DQG VFLHQWLVWV KDYH VWDUWHG WKH GHYHORSPHQW RI VXVWDLQDEOH XUEDQ SODQV WR SURWHFW WKH
HQYLURQPHQWDQGJXDUDQWHHWKDWWKHH[SDQVLRQRIWKHFLWLHVSURFHVVOHDGWRDVXVWDLQDEOHRXWFRPHV>@RQWKLVSDSHU
WKHPHWKRGRORJ\RI$PDGR	3RJJL>@VHH)LJZKLFKKDVEHHQGHYHORSHGLQRUGHUWRLQWHJHUWKHVRODUHQHUJ\LQ
XUEDQSODQQLQJIRUWKHFLW\RI$OFDELGHFKH3RUWXJDOWRUHDFKDJRDORI=HUR(QHUJ\EXLOGLQJVKDYHEHHQH[SODLQHG
DQGDSSOLHGWRDFDVHRIVWXG\,EHQEDGLV&RQVWDQWLQH$OJHULD
7KHSURJUDPRILQWHUYHQWLRQDQGGHVFULSWLRQRIHQHUJ\PRGHO
7KHVLWXDWLRQRIWKHVWXGLHGDUHDZKLFKKDYHDVXUIDFHRIKDVHH7DEOH>@LV,EHQEDGLVDWRZQIDUNP
IURP WKH FLW\ RI &RQVWDQWLQH LQ $OJHULD >@ 7KH LQWHUYHQWLRQ SURJUDP RQ WKH XUEDQ DUHD ZLOO FRYHU WKH
HQYLURQPHQWDOSURWHFWLRQVRFLDODQGHFRQRPLFGHYHORSPHQW WKDWKDVDGLUHFWUHODWLRQWR WKHVWXGLHGDUHD2QWKLV
SDSHUWKHVRODUHQHUJ\LVWKHRQO\UHQHZDEOHHQHUJ\WKDWKDVEHHQWDNHQLQWRFRQVLGHUDWLRQ
0RGHODQDO\VLVDQGGHVFULSWLRQ
3.1. Urban Analysis  
7KHXUEDQSODQQLQJWRRO326SODQRIRFFXSDWLRQRIVROVRI&RQVWDQWLQHDOORZVWKHGHILQLWLRQRIWKHVWXGLHGDUHD
ODQGXVHSDWWHUQZKLFKPHDQVLWVKRZVWKHFXUUHQW]RQLQJDQGWKHQDWXUHRIDFWLYLWLHVVXFKDVFRPPHUFLDOHGXFDWLRQ
DQGOLYLQJKRXVHVLWDOORZVD]RQLQJUHJXODWLRQDQGW\SHRIKRXVHVDQGURRIVLWDOVRJLYHXVDQLQGLFDWLRQDERXWDWKH
VRFLDOFULWHULDQXPEHURISRSXODWLRQDQGWKHLUOHYHORIHGXFDWLRQHWF7KH326JLYHVWKHLQIRUPDWLRQDERXWWKHEXLOW
HQYLURQPHQWZLWKLWVWRWDOEXLOGVXUIDFHDQGWKHDYDLODEOHVXUIDFHIRUH[SDQVLRQRQWKHVWXGLHGDUHD7KHXVHRIWKH
$XWR&$'VRIWZDUHDQG$UF*,6DOORZVWKHFUHDWLRQRIWKHVWXGLHGDUHDDVZHOODVWKHXVHRI*RRJOHPDSLQRUGHUWR
JLYHDQXSGDWHVLWXDWLRQVHH)LJ
3.2. Energy Analysis  
6RQDOJD]&RQVWDQWLQH>@DOORZVWKHFROOHFWLRQRIWKHHQHUJ\GDWDVXFKDVWKHHOHFWULFLW\FRQVXPSWLRQDQGXVHE\
VHFWRU N:KLQKDE\ LW DOVR DOORZHG WR GHILQH WKH SULFH RI HOHFWULFLW\ '$N:K DQ DVVXPSWLRQ RI WKH W\SH RI
SKRWRYROWDLF WHFKQRORJ\ KDYH EHHQ DVVXPHG DV WKH VDPH WHFKQRORJ\ XVHG E\$PDGR	3RJJL$FFRUGLQJ WR WKH
UHSRUWRI*HUPDQ$HURVSDFH$JHQF\'/5>@DERXW$OJHULDVRODUHQHUJ\GDWDRI WKHJOREDOGLUHFWDQGGLIIXVHG
UDGLDWLRQKDYHEHHQGHILQHGVHH7DEOH

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
)LJ0HWKRGRORJ\PRGHODQDO\VLVGHVFULSWLRQ
)LJXUHVKRZVWKHPHWKRGRORJ\IRULQWHJUDWLRQRIVRODUHQHUJ\DQGLWVGLIIHUHQWVWHSVDVZHOODVWKHQHHGHGGDWD
7KLVDSSURDFKUHVXOWVZLOOVKRZLIXVLQJWKLVPHWKRGLQDQXUEDQDUHDZLOODOORZDQGFRYHUWKHHOHFWULFLW\GHPDQGIRU
WKHSRSXODWLRQ
6LWHDQDO\VLV
2QWKLVSDUWRIWKHUHVHDUFKVHYHUDOGDWDDQGLQIRUPDWLRQWKDWFKDUDFWHUL]HWKHFLW\RI,EHQEDGLVKDVWREHFROOHFWHG
DQDO\]HG VXFK DV XUEDQ IDFWRUV VRFLDO DQG HFRQRPLF VLWXDWLRQ RI WKH VWXGLHG DUHD EXLOGLQJV W\SRORJ\ WKH
FKDUDFWHULVWLFRIWKHODQGXVHSRSXODWLRQHQYLURQPHQWDOGDWD
%\PHDQVRI WKH326D OHJDO LQVWUXPHQW IRUXUEDQ DQG FRPPXQDOSODQQLQJ WKDW RUJDQL]H WKH ODQG WDNLQJ LQWR
DFFRXQWRQWKHVRFLDOQHHGVWKHKDELWDWDQGWKHPRVWLPSRUWDQWWKHHQYLURQPHQWDOSUREOHPVRIWKHXUEDQDUHDIURP
WKH85%$&2&HQWUHIRU6WXGLHVLQ8UEDQ3ODQQLQJDQGUHDOL]DWLRQRI&RQVWDQWLQHZKLFKDOORZVFROOHFWLQJDOOWKH
UHTXLUHGGDWDIRUWKHVLWHDQDO\VLVVHH7DEOH
 
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7DEOH%XLOGLQJVORWVW\SHVDQGODQGXVHRI,EHQEDGLVDQGLQLWLDOGDWDIURP$OFDELGHFKH3RUWXJDO>@
8UEDQ$UHD


)LJ8UEDQDUHDODQGXVH,EHQEDGLV>@
$VPHQWLRQHGWKHWRWDOXUEDQDUHDVXUIDFHLVPPRVWRIWKH
DUHD P LV UHVLGHQWLDO XVH DV LW LV UHSUHVHQWHG RQ )LJ  ZKLFK
PHDQWKDWPRVWRIWKHFRQVWUXFWLRQDUHEXLOGLQJVDQGZLOOEHVXLWDEOHIRU
WKHLQWHJUDWLRQRIVRODUHQHUJ\LWLVVKRZQWKDWURDGDQGSDUNLQJFRYHUV
D VXUIDFH RI  P ZKLFK LV WRWDOO\ XQGHUVWDQGDEOH D WKH PDLQ
IXQFWLRQRIWKHDUHDLVUHVLGHQWLDODQGLWUHTXLUHVWKLVVXUIDFHWRLQVXUHWKH
ZHOOEHLQJDQG WKHXVH IRU WKH FLWL]HQDQGDFFRUGLQJ WRXUEDQSODQQLQJ
LQVWUXPHQW326 LQHDFK OLYLQJDUHD LW UHTXLUHVDFRPPHUFHVSDFH IURP
)LJ LW VKRZV WKDW WKH FRPPHUFH VXUIDFH LVP IROORZHGE\ WKH
SULYDWHVSDFHZLWKPDQGVLGHZDONPDOVRLWVKRZQDQRQ
H[LVWHQFHRIDQLQGXVWULDOVSDFHDQGWKLVLVGXHWRWKHUHVLGHQWLDOIXQFWLRQ
RIWKHDUHD

)LJ8UEDQDUHDODQGXVH$OFDELGHFKH3RUWXJDO>@
7KHXUEDQDUHDVWXGLHGE\0LJXHO$PDGRDQG)UDQFHVFD3RJJLKDV
D VXUIDFH RI PZLWK WKHPDLQ IXQFWLRQDOLW\ RI UHVLGHQFH DV LW
VKRZQRQ)LJ  WKDW WKH VHFRQG ODUJHVW SHUFHQWDJHRI WKH ODQGXVH LV
RFFXSLHGE\WKHUHVLGHQWLDOVSDFHH[DFWO\P

/RWV
7KH WRWDO VWXGLHG DUHD LV GLYLGHG DFFRUGLQJ WR WKH 326 RI
&RQVWDQWLQHWRSDUFHOV7KHSDUFHOVDUHQRWKRPRJHQ\DVWKH\KDYH
GLIIHUHQWVXUIDFHVHH)LJ

)LJ0LQLPXPDQGPD[LPXPVXUIDFHRIWKHSDUFHOV,EHQEDGLV>@
 
$FFRUGLQJ WR $PDGR 	 3RJJL WKH FLW\ $OFDELGHFKH FRQWDLQV D
QXPEHU RI  SDUFHOV  7KH SDUFHOV DUH QRW KRPRJHQ\ DV WKH\ KDYH
GLIIHUHQWVXUIDFHVHH)LJ

)LJ0LQLPXPDQGPD[LPXPVXUIDFHRIWKHSDUFHOV$OFDELGHFKH>@
%XLOGLQJV
$VPHQWLRQHG EHIRUH WKHPDLQ IXQFWLRQDOLW\ RI WKH VWXGLHG DUHD LV
UHVLGHQWLDODQGDVWKHXUEDQDQDO\VHVVKRZHGXVWKDWWKHUHDUHWZRW\SHV
RI UHVLGHQFH EXLOGLQJV DQG GZHOOLQJV VHH )LJ  ZKLFK DUH XVHG D
QXPEHURISRSXODWLRQRI
$FFRUGLQJWR$PDGR	3RJJL>@WKHPDLQIXQFWLRQRIWKHVWXGLHG
DUHDLQ3RUWXJDOLVUHVLGHQWLDODQGKDYHWZRW\SHRIUHVLGHQFHEXLOGLQJV
DQGGZHOOLQJVVHH)LJZLWKDSRSXODWLRQRI
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
)LJ7\SHDQGQXPEHURIH[LVWLQJUHVLGHQFHLQWKHVWXGLHGDUHD>@

)LJ7\SHDQGQXPEHURIH[LVWLQJUHVLGHQFHLQWKHVWXGLHGDUHD>@͘

)URPWKHXUEDQDQDO\VLVWKHFXUUHQWXUEDQSDWWHUQJXDUDQWHHVDJRRGDQGVXLWDEOHVL]HRIWKHSDUFHOVWRLQVXUHWKH
ZHOOEHLQJ DQG DFWLYLWLHV RI WKH SRSXODWLRQ RI WKH VWXGLHG DUHD >@ 7KH GZHOOLQJV DQG EXLOGLQJV KDYH DGHTXDWH
GLVWDQFHDQGKHLJKWZKLFKPHDQVDUHVSHFWRIWKHXUEDQL]DWLRQODZRIWKHFLW\RI&RQVWDQWLQHDVDOOEXLOGLQJVDOPRVW
DUHLQGLYLGXDOEXLOGLQJVZLWKGLIIHUHQWW\SHVRQHIORRUKRXVHVDQGWZRIORRUVZKLFKDOORZVDSHUIHFWUHVSRQVHWR
GD\OLJKWDQGVRODUDFFHVV
6RODUSRWHQWLDORQWKHH[LVWLQJEXLOGLQJVURRIVHVWLPDWLRQ
7KH VRODU HQHUJ\ DQDO\VLV KDV WR EH FRQGXFWHG LQ RUGHU WR GHILQHZKLFK NLQG RI SKRWRYROWDLF V\VWHP FRXOG EH
VXLWDEOH IRU WKH H[LVWLQJ FRQVWUXFWLRQ DQG IRU IXWXUH FRQVWUXFWLRQ RI WKH DUHD DQG WKLV DFFRUGLQJ WR DQQXDO
FRQVXPSWLRQIRUHDFKVHFWRUSULYDWHSXEOLFFRPPHUFLDOHWFDQGWKHHOHFWULFLW\SULFHVHH7DEOH
7KHVRODUHVWLPDWLRQDSSURDFKKDVWRLQFOXGHDOO WKHLQIRUPDWLRQDQGGDWDDERXWWKHVRODUDQGXUEDQDQDO\VHVLQ
RUGHUWREXLOG'PRGHODQGUHDOL]HWKHVRODUVLPXODWLRQ>@$QGWKLVZLWKWKHXVHRI$UF*,6DQG$XWR&$'ZKLFK
DOORZVGHWHUPLQLQJWKHURRIFODVVLILFDWLRQLGHQWLI\LQJIODWURRIVDQGWKHWRWDODUHDRIWKHURRIVLVPDQG
WKHPRVWXVHGVL]HVXUIDFHLVIURPPWRP
$FFRUGLQJWR$PDGR	3RJJL>@WKHPLQLPXPXVDEOHURRIDUHDIRUWKHVHOHFWHG39V\VWHPGHWHUPLQHGE\WKHUHODWLRQ
EHWZHHQWKHSKRWRYROWDLFPRGXOHHIILFLHQF\DQGWKHPD[LPXPSRZHULVDSSUR[LPDWHO\Pð
,WLVDVVXPHGRQWKLVVWXG\WKHUHGXFWLRQIDFWRUVIRUWKHURRIDUHDVLVRIWDNLQJLQWRFRQVLGHUDWLRQVKDGRZVDQG
FKLPQH\EHFDXVHDOOWKHURRIVGRQRWKDYHWKHVDPHGLPHQVLRQVIRU39LQVWDOODWLRQDQGLQDGGLWLRQWRWKLVUHVWULFWLRQDQG
DFFRUGLQJWRRWKHUUHODWHGUHVHDUFKHVWKDWVWXG\UHGXFWLRQFRHIILFLHQWVWRDFFRXQWJHRPHWULFIDFWRUV
 
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7DEOH(QHUJ\DQDO\VLV>@
3KRWRYROWDLFV\VWHP

7\SHRIWKH0RGXOH 0DUWLIHU6RODU39PRGXOHVS
'LPHQVLRQ [PP
0D[LPXP3RZHU :S
1RPLQDO0RGXOH(IILFLHQF\ 
2ULHQWDWLRQ 6(66:
0LQLPXPXVDEOHURRIDUHDWRSURGXFHN:KPð P
2SWLPDO39WLOW ODWLWXGH
(OHFWULFLW\EXLOGLQJ
FRQVXPSWLRQE\
VHFWRU

5HVLGHQWLDOFRQVXPSWLRQSHUFDSLWD N:KLQKDE\
0L[HGXVH5HVLGHQWLDO&RPPHUFLDO N:KP\
,QGXVWULDODQGRWKHUVSHFLDOL]HGVWUXFWXUHV N:KP\>@
(OHFWULFLW\SULFH +LJKFRQVXPHKRXUV '$N:KHXUR

$FFRUGLQJ WR $PDGR 	 3RJJL >@ LQ RUGHU WR HYDOXDWH WKH QHW URRI VXUIDFH DYDLODEOH IRU SKRWRYROWDLF WKH
FRQVLGHUDWLRQ RI UHGXFWLRQ IDFWRUV KDV WR EH GRQH DV ZHOO DV WKH DQDO\VHV RI WKH VXLWDEOH URRIV VXUIDFH DQG WKH
SUHGLFWLRQ RI WKH IXWXUH URRIV DQG IDFDGHV W\SRORJ\ DQG RULHQWDWLRQ  7KH VRODU UDGLDWLRQ GDWD IRU WKH FLW\ RI
&RQVWDQWLQHKDVWREHXVHGIURPWKHVRODUUDGLDWLRQGDWDRIWKHFLW\RI&RQVWDQWLQH7DEOH
7DEOH7KH6RODUDQDO\VLVRI,EHQEDGLVDUHD
6RODUUDGLDWLRQRQWKHJURXQGPHDQVYDOXHVSHU\HDU

/RFDWLRQ ¶±¶
*OREDOUDGLDWLRQ N:KPð
'LUHFWUDGLDWLRQ N:KPð
'LIIXVHUDGLDWLRQ N:KPð
'LUHFWUDGLDWLRQGXUDWLRQ K

$OVR DVPHQWLRQHG EHIRUH LQ WKH FLW\ RI&RQVWDQWLQH $OJHULD WKH DQQXDO HOHFWULFLW\ FRQVXPSWLRQ SHU FDSLWD LV
N:KLQKDELW>@&RQVLGHULQJWKHVHOHFWHG39V\VWHPDQHWURRIVXUIDFHRIPðLVUHTXLUHGWRSURGXFHWKDW
DPRXQWZKLFKGXULQJWKLVVWXG\KDVEHHQGHILQHGDVWKHPLQLPXPDQQXDOSKRWRYROWDLFSURGXFWLRQWKDWDURRIVXUIDFH
KDVWRJXDUDQWHHDQGWDNLQJVHYHUDORWKHUUHVWULFWLRQVDQDVVXPSWLRQRIWKHILQDOPLQLPXPVL]HRIPð
2Q WKLV VWXG\ LW DVVXPHG WKDW WKH XUEDQ DUHD RI ,EHQEDGLV KDV DPHGLXPEXLOGLQJ GHQVLW\ DQG ORZSRSXODWLRQ
GHQVLW\$FFRUGLQJWRWKHUHVHDUFKZRUNRI,VTXLHUGRHWDO>@HVWLPDWHVIDFLOLW\FRHIILFLHQWVUHODWHGWRWKHDYDLODEOH
DUHDSHUFDSLWD$DFDDQGEXLOGLQJDQGSRSXODWLRQGHQVLWLHVRQWKLVVWXG\ZHDVVXPHWKDW$DFD DQG&I 
QRWHWKDWRQWKLVVWXG\WKHVRODUVLPXODWLRQKDVEHHQGRQHRQDVLPSOLILHGSDUDPHWULFPRGHO
6:  :HVW WR 6(  (DVW ZLOO EH WKH SRVLWLRQ RI WKH SKRWRYROWDLF DUUD\ LQ RUGHU WR DFKLHYH WKH PRVW
HIILFLHQF\SRVVLEOHWKHWLOWDQJOHLVWDNHQWREHHTXDOWRWKHODWLWXGHRIWKHORFDWLRQĳ IRUWKHFDVHVWXG\,QWKLV
ZD\URRIDUHDVIDFLQJ6:DQG6(KDYHEHHQFRQVLGHUHGZLWKHIILFLHQF\WKRVHIDFLQJGLUHFWO\6RXWKZLWK
7KHSUHGLFWHGDQQXDOHQHUJ\\LHOGIRU39V\VWHPVLWKDVEHHQDGRSWHGWKHIROORZLQJHTXDWLRQ>@
 uuuuu GrAVstMEPRproductionenergyPVAnnual  
ZKHUH
35 3HUIRUPDQFH UDWLRQZKLFK LVDVVXPHG WR 35 LV WRFRQVLGHU WKHHQHUJ\ ORVVHV LQ WKHEDODQFHRI
V\VWHP>@
0H 39PRGXOHHIILFLHQF\ZKLFKLVDVVXPHGWR
9VW 6RODUUDGLDWLRQYDOXHVDWVWDQGDUGWHVWFRQGLWLRQVRILUUDGLDQFHDVVXPHGWRN:KPð
$ ,QFLGHQWRQWKHDYDLODEOHURRIDUHDV
*U $QQXDOJOREDOVRODUUDGLDWLRQ>@

)URP(TXDWLRQWKHHIIHFWLYHQHWDUHDVRQWKHH[LVWLQJURRIWRSVDQGWKHUHODWHGYDOXHVRIVRODUUDGLDWLRQLQFLGHQW
KDYHEHHQHVWLPDWHGWKHUHVXOWVDUHVKRZQRQ7DEOH
 
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7DEOH5HVXOWVRIWKHSKRWRYROWDLFHQHUJ\SURGXFWLRQHVWLPDWLRQRQH[LVWLQJURRIDUHDV>@
%XLOGLQJV
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
*URVVURRIVDUHD
RQH[LVWLQJ
EXLOGLQJVP
)ODWDYDLODEOHURRIDUHD
IRU39LQVWDOODWLRQ
FRQVLGHULQJ
UHGXFWLRQIDFWRUVPð
7RWDODYDLODEOH
URRIDUHDIRU
39LQVWDOODWLRQ
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
$
0HDQDQQXDO
JOREDOUDGLDWLRQ
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DUHD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
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
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
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,QGXVWULDODQG
RWKHUVSHFLDOL]HG
VWUXFWXUHV
    
6HUYLFH     
&RPPHUFLDOXVH     
8QFODVVLILDEOH     
7RWDO     
,PSURYHPHQW
2QWKLVSDUWRIWKHUHVHDUFKSDSHUDQLPSURYHPHQWRIWKHPHWKRGRORJ\ZDVWDNHQLQWRFRQVLGHUDWLRQE\DSSO\LQJ
WKHVDPHSURFHVVWRWKHORQJWHUPXUEDQSODQZKLFKZLOOJHQHUDWHWKHEHVWUHVXOWVVHH7DEOHDQG
7KH HVWLPDWLRQ RI WKH IDFLOLW\ FRHIILFLHQW IRU WKH QHZ XUEDQ DUHD KDV EHHQ DVVXPHG&I  DFFRUGLQJ WR WKH
DYDLODEOHDUHDSHUFDSLWD$DFD DQGGHQVLWLHVSDUDPHWHUV,WLVDVVXPHGRQWKLVVWXG\WKHUHGXFWLRQIDFWRUVIRU
WKHURRIDUHDVDUHRI
,Q WKLV IRUHFDVW RI WKHQHZXUEDQPRGHO WKH IDoDGHV ODUJHU WKDQP KDYHEHHQ FRQVLGHUHG DV WKH URRIV WKH
IDoDGHV DUHDKDV WR EH DIIHFWHGE\ VHYHUDO UHGXFWLRQ IDFWRUV VXFK DVZLQGRZV DQGJHRPHWU\$OVR LW LV QHHGHG WR
H[FOXGH WKH IDoDGHV IDFLQJ VWUHHWV DQGSULYDWH DUHDV$FFRUGLQJ WR WKH WZREXLOGLQJV W\SRORJLHV LQWURGXFHGE\ WKH
XUEDQ UHQHZDO D IRUP UHGXFWLRQFRHIILFLHQW)J  WZRVWRUH\EXLOGLQJ DQG)J  WKUHHVWRUH\EXLOGLQJKDV
EHHQFDOFXODWHGE\SURSRUWLRQDOUDWLRFRQVLGHUDWLRQ>@
1RWH,WLVDVVXPHGRQWKLVVWXG\WKHUHGXFWLRQIDFWRUVIRUWKH)DFDGHVDUHDVLVRIWDNLQJLQWRFRQVLGHUDWLRQ
DOOWKHFRQVWUDLQWDQGWKLVGXHWRODFNDQGVRIWZDUHDVZHOOWKHVXUIDFHDUHDRIWKHIDFDGHVLVRIWKHURRIV
7DEOH5HVXOWV39HQHUJ\SURGXFWLRQHVWLPDWLRQRQQHZWKHURRIV
%XLOGLQJVFXUUHQWXVH *URVVURRIDUHDRIWKH
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IRU39LQVWDOODWLRQ
&RQVLGHULQJUHGXFWLRQ
IDFWRUVPð
0HDQDQQXDOJOREDO
UDGLDWLRQRQDYDLODEOH1HZ
URRIDUHDN:KPð\
$[*U[
3UHGLFWHGDQQXDO\LHOGIRU39
V\VWHPVRQ1HZDYDLODEOHURRI
DUHDN:KPð\
(T
5HVLGHQWLDO    
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   
6HUYLFH    
&RPPHUFLDO    
7RWDO    
7DEOH5HVXOWV39HQHUJ\SURGXFWLRQHVWLPDWLRQRQWKHQHZIDoDGH
%XLOGLQJVFXUUHQWXVH *URVVIDoDGHDUHDRIQHZEXLOGLQJVPð
1HWDYDLODEOHIDoDGHDUHD
IRU39LQVWDOODWLRQ
FRQVLGHULQJUHGXFWLRQ
IDFWRUVPð
0HDQDQQXDOJOREDO
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DUHDN:KPð\
$[*U[
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
(T
5HVLGHQWLDO    
,QGXVWULDODQGRWKHU
VSHFLDOL]HGVWUXFWXUHV    
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&RQFOXVLRQ
,QWKLVSDSHULWKDVEHHQGHYHORSHGDPRGHORIVRODUHQHUJ\LQWHJUDWLRQLQXUEDQSODQQLQJIRUWKHFLW\RI,EHQEDGLV
&RQVWDQWLQHDSSO\LQJWKHPHWKRGRORJ\RI$PDGR	3RJJLE\XVLQJ*,66RIWZDUHDQG$XWR&$'ILOHVWRGHWHUPLQH
WKH URRIV VXUIDFH DQG XUEDQ SODQQLQJ LQVWUXPHQWV IRU WKH FLW\ RI &RQVWDQWLQH WR GHILQH WKH XUEDQPRGHO DQG WKH
H[LVWLQJODQGXVHSDWWHUQ$VLWLVVKRZQLQWKLVSDSHUWKHLQWHJUDWLRQRIVRODUHQHUJ\LQXUEDQDUHDVLVDQLPSRUWDQW
HQYLURQPHQWDODUHDDQGWKLVGXHWRWKHUDSLGJURZWKRIXUEDQL]DWLRQ
7KHFDVHRIVWXG\,EHQEDGLVZDVFKRVHQIRUWZRUHDVRQILUVWEHFDXVHLW¶VDFLW\LQWKHWKLUGZRUOGFRXQWU\ZHUH
WKH XUEDQL]DWLRQ LV D KXJHSUREOHPDV LW LV IDVW JURZLQJ DQG LWV SUREOHPV VXFK DV HQYLURQPHQWDO GHJUDGDWLRQ DQG
GHIRUHVWDWLRQDUHJURZLQJDQGVHFRQGUHDVRQLVEHFDXVHRQWKHWKLUGZRUOGFRXQWU\DUHORFDWHGPRVWRIWKHPDWWKH
VRXWKZKLFKPHDQVWKH\KDYHDKXJHVRODUSRWHQWLDODVLWKDVEHHQVKRZQIRUWKHFLW\RI&RQVWDQWLQH$OJHULD7KH
UHVXOWVRI7DEOHVKRZVWKHUHVXOWVRIHQHUJ\SURGXFWLRQSRWHQWLDORQWKHH[LVWLQJXUEDQPRGHOZKLFKLV
N:KP\WRLQVXUHWKHDQQXDOFRQVXPSWLRQRIHOHFWULFLW\SHUFDSLWDN:KLQKDE\IRUDQXPEHURILQKDELWDQWV
RI  7KH UHVXOWV VKRZ WKDW HQHUJ\ FRXOG RQO\ FRYHU WKH QHHG RI  LQKDELWDQWV ZKLFKPHDQV  RI WKH
SRSXODWLRQQHHGV7KLVUHVXOWVKRZVWKDWDWUDGLWLRQDOXUEDQSODQQLQJDQGDEDGFRQILJXUDWLRQRIWKHURRIVDQGEDG
RULHQWDWLRQRIWKHIDFDGHVEORFNWKHIXOOH[SORLWDWLRQRIWKHVRODUHQHUJ\DQGWKLVEHFDXVHDEDGFRQILJXUDWLRQWRWKH
ULJKWDQJOHRIWKHURRIVZLOOQRWDOORZDJRRGUHFHSWLRQRIWKHVRODUUDGLDWLRQDVZHOODVFUHDWLQJWHFKQLFDOSUREOHPRU
QRW VXLWDEOH IRU LQVWDOOLQJ WKH 39 WHFKQRORJLHV WKH EDG RULHQWDWLRQ RI IDoDGH DOVR ZLOO QRW DOORZHG DQ H[FHOOHQW
UHFHSWLRQRIWKHVRODUUDGLDWLRQDQGDOVRFRXOGFUHDWHDVKDGLQJSUREOHP,QRUGHUWRDFKLHYHWKH=(%7DUJHWLQWKH
XUEDQ$UHDRI,EHQEDGLV&RQVWDQWLQHXVLQJWKHPHWKRGRORJ\DSSURDFKZKLFKKDVEHHQXVHGE\0LJXHO$PDGRDQG
)UDQFHVFD3RJJLWKHXUEDQSODQGHVLJQVKRXOGLPSOHPHQWVRODUHIILFLHQWRULHQWDWLRQIRULQFUHDVLQJWKHVRODUDFFHVV
ZKLFKPHDQVWKHSODQQLQJRIWKHEXLOGLQJURRIVVKRXOGEHGHVLJQHGLQWKHVRODURULHQWDWLRQ
$VDUHVXOWRIWKHQHZXUEDQPRGHOLWLVVKRZQRQ7DEOHDQGWKHHQHUJ\SURGXFWLRQSRWHQWLDORIWKHFXUUHQW
XUEDQSODQQLQJPRGHOZKLFKKDVEHHQHVWLPDWHGN:KP\ WR LQVXUH WKHDQQXDOHOHFWULFLW\FRQVXPSWLRQ
SHU FDSLWD RI  N:KLQKDE\ IRU D SRSXODWLRQ RI  ,W LV FOHDU WKDW WKH =(% WDUJHW RQ WKLV QHZPRGHO LV
DFKLHYHGDQGWKHHQHUJ\QHHGIRUWKHIXWXUHJHQHUDWLRQLVFRYHUHG$OVRIRUWKHFDVHRIVWXG\VKRZVWKDWLWLVSRVVLEOH
WR LQWHJUDWH WKLVPHWKRGRORJ\IRUDQH[LVWLQJVLWHDQGWRUHDFKWKH=(%WDUJHWE\GHYHORSLQJDQGH[SDQVLRQRI WKH
FXUUHQWXUEDQSODQ
5HIHUHQFHV
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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'/5 ,QVWLWXWH RI 7HFKQLFDO
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>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3ODQRIRFFXSDWLRQRIVROV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
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'LUHFWRU3ODQRIDPHQDJHPHQWDQGWRZQSODQQLQJ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